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QUT YUMI DEADLY MATHS: MAKING A DIFFERENCE IN 
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Abstract: This paper describes and briefly analyses aspects of the Purposeful Rich 
Indigenous Mathematics Education Futures (PRIME Futures) YuMi Deadly Centre 
project within QUT. It is one of the six integrated elements of the Indigenous STEM 
Education project managed by CSIRO in partnership with the BHP Billiton Foundation. 
The PRIME Futures research project targets students from Foundation to Year 9 using 
the YuMi Deadly Maths approach to improve student outcomes in mathematics for 
schools with relatively high Indigenous populations. It encompasses a whole school 
change agenda with an emphasis on strengthening community engagement that fosters 
positive relationships and values Indigenous knowledges and ways of knowing.  
INTRODUCTION 
The role of the YuMi Deadly Centre (YDC) at the Queensland University of 
Technology (QUT) is to work with schools with high levels of Indigenous and low 
socioeconomic status (SES) students to enhance mathematics learning outcomes, 
improving employment and life chances of their students. Researchers within YDC 
have developed YuMi Deadly Maths (YDM), an approach to teaching mathematics in 
both the primary and secondary years that embraces the big ideas of mathematics to 
achieve deep learning of powerful mathematics (YuMi Deadly Centre, 2014). It is used 
by YDC in professional development (PD) programs that seek to improve the capacity 
of teachers to equip every student with the mathematical knowledge needed to pursue 
post-school options in science, technology, engineering, mathematics (STEM), and 
business. Since its genesis in 2010, YDM has been introduced to over 200 schools.  
THE YUMI DEADLY APPROACH 
Mathematics pedagogy framework. A social constructivist perspective led to an 
exploration of the connections between culture and mathematics, seeking a pedagogical 
approach that valued the cultural capital (Bourdieu, 1973) and holistic views of Indigenous 
people. The focus is on whole-to-part learning in mathematics and challenges the 
Eurocentric nature of Western school mathematics, which presents a purely abstract form 
with very little connection to the culture and worldview of Indigenous people and low 
SES people. This lack of connection is a major factor contributing to the disengagement 
and underachievement of Indigenous students and students from low SES background. 
The resulting YuMi Deadly mathematics pedagogy framework: (a) starts with a person 
identifying a real-life problem to which they seek a solution; (b) creates an abstract 
representation of the problem using a range of mathematical symbols; (c) uses 
mathematics to explore and communicate particular attributes and behaviours relating to 
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the situation; and (d) reflects and validates the mathematics back to reality to determine if 
it is worthwhile in the context of the original problem and applies, extends, and transfers 
the mathematics to other situations. The abstraction and reflection processes are seen as 
creative acts, framed by the cultural perspective of the actor (Matthews, 2009). YDM is 
also based on the philosophy that deep learning of mathematics occurs when students have 
a structural, or relational, understanding (Skemp, 1976) of mathematics, and incorporates 
the seminal works of many others (e.g., Alexander & Murphy, 1998; Ashlock, Johnson, 
Wilson, & Jones, 1983; Baturo, Cooper, Doyle, & Grant, 2007; Bruner, 1966; Payne & 
Rathmell, 1975). All of these influences led to the development of a pedagogical 
framework, or teaching cycle, which follows the sequence: reality, abstraction, 
mathematics, reflection, called the RAMR cycle (Cooper & Carter, 2016; YuMi Deadly 
Centre, 2014), summarised in Figure 1. 
 
Figure 1. RAMR cycle. 
The YDM approach has proved to be successful. Analysis of the mean improvement 
in NAPLAN Scale Scores in numeracy from Year 3 to Year 5 of students in 68 primary 
schools that attended YDM training between 2010 and 2012 showed that they 
outperformed their statistically similar schools by 13.7% from 2011 to 2013, 8.3% 
from 2012 to 2014, and 6.4% from 2013 to 2015. Data gathered within the Indigenous 
Education section of Queensland’s Department of Education and Training has shown 
that Indigenous students with a YDM-trained teacher perform better than those without 
such a teacher. 
Creativity and problem-solving. YuMi Deadly Maths provides opportunities for 
students to engage in creative ways to problem-solve that utilise learner-centred 
principles (Alexander & Murphy, 1998) developed to understand and enable the 
learning of others. The learner-centred principles in Table 1 are used to inform the 
development of YDM when working with Aboriginal and Torres Strait Islander 
students and students from low SES backgrounds (YuMi Deadly Centre, 2014). 
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Table1: Learner-centred principles (summary of Alexander & Murphy, 1998) 
Dimensions of learning Learner-centred principles 
Knowledge base  One’s existing knowledge serves as the foundation of all future 
learning.  
Situation/context  Learning is as much a socially-shared knowledge as it is an 
individually-constructed enterprise.  
Development and 
Individual differences 
Learning, while ultimately a unique adventure for all, progresses 
through various common stages of development.  
Strategic processing The ability to reflect upon and regulate one’s thoughts and 
behaviour is essential to learning and development.  
Motivation and affect  Motivational or affective factors play a significant role in the 
learning process.  
The “knowledge base” principle is covered within the Reality component of the RAMR 
cycle, which ensures that the teaching of the new mathematical idea begins from the 
existing knowledge of the student, both local knowledge and mathematics knowledge. 
“Situation/context” is not explicitly covered by the framework but should be part of the 
Abstraction and Reflection processes. “Development and Individual differences” is 
taken into account by the framework in terms of the activities that are the basis of each 
of the components. “Strategic processing” is another that is implicit in the framework, 
particularly in the reflective generic strategies. “Motivation and affect” is a very 
important part of YDM (YuMi Deadly Centre, 2014). 
PRIME FUTURES PROGRAM 
Description of program. In 2015, YDC was selected by CSIRO to deliver the 
mathematics element, PRIME Futures, of the BHP Billiton/CSIRO Indigenous STEM 
Education project from 2015 to 2019. Over the four years, YDC will be training more 
than 350 primary and secondary teachers of mathematics in Foundation to Year 9 in 
more than 60 schools in 10 geographical clusters across Australia. These schools have 
been selected due to their relatively high Indigenous enrolments. 
This program aims for a pedagogical approach that is easy for teachers to implement 
and results in positive student responses. This is crucial to persuading teachers of the 
value of the YDM approach. However, given the social-constructivist philosophy of 
YDM, we do not seek to instruct teachers in a textbook or formula for implementing 
YDM. Teachers are encouraged to use the RAMR pedagogical framework to scaffold 
the development of their own lesson and unit plans, in the belief that teachers are in the 
best position to determine what works for their students, schools and communities and 
to select appropriate activities to complement these plans. The RAMR cycle provides 
them with the confidence to undertake their own planning using the YDM approach, 
with a minimum of external support (Carter, Cooper, & Anderson, 2016). 
Professional development approaches. Practical considerations (including funding 
limitations) preclude the delivery of the YDM PD sessions to every teacher of 
mathematics in a school. A train-the-trainer approach is therefore used. Schools are 
asked to select four staff to train as YDM Champions who attend 15 days of PD over 
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two years. These teachers are encouraged to actively undertake RAMR-styled lessons 
or units within their own teaching. They are asked to mentor and train the other teachers 
in their schools and to develop a school-based approach for introducing YDM. The 
centrally organised PD of the YDM Champions is supported by school visits by YDC 
researchers, teaching resources (e.g., books describing the YDM approach; sample 
lesson plans; and suggested approaches to, and activities for, teaching particular 
concepts), online learning modules and discussion board and blog for teachers to share 
ideas with each other, and informal ad hoc online and telephone contact with YDC 
researchers (see Cooper & Carter, 2016). Teachers undertaking YDM training are 
encouraged to take an action research approach. Data is gathered through surveys, 
reflective journals and ongoing monitoring of the school’s uptake of YDM. Teachers 
are encouraged to continue this work as a higher degree at QUT. The opportunities as 
trainers and mentors to facilitate change in those around them and/or to obtain higher 
qualifications allows the YDM Champions to develop and enhance their own teaching 
careers in meaningful and productive ways. 
Indigenous perspectives and cross-cultural competence. YDM is centred around a 
premise that changing a mathematics pedagogy will not improve the learning in 
mathematics unless accompanied by a whole of school change process that instils high-
expectations relationships, builds local leadership and community engagement in the 
school, acknowledges and embraces cultural identities, and challenges attendance and 
behaviour (C. Sarra, 2011a, 2011b). The PRIME Futures program has a strong grounding 
in real-life applications, and the teaching and learning of mathematics in a culturally and 
community-specific way. This requires the development of strong connections between 
school and community. The teachers are encouraged to draw on the resources of the school 
community. Community elders and leaders are included in the delivery of the PD program 
in conjunction with an Indigenous YDC researcher. Community involvement is developed 
through the life of the PD program and beyond. One of the aims of the program is to 
develop schools that value and embrace Indigenous community knowledge and people 
through a collaborative process that involves two-way learning.  
An important aspect of YDC projects is to ensure that schools adopt change processes 
similar to those advocated by the Stronger Smarter Institute (C. Sarra, 2011a) so that 
school processes build strong cultural identity, confront poor behaviour, ensure cultural 
safety and create high-expectations relationships, to where there is a belief that Aboriginal 
and Torres Strait Islander students can learn (G. Sarra, Matthews, Ewing, & Cooper, 
2011). This approach, influenced by the Stronger Smarter meta-strategies, is encapsulated 
in the YuMi Deadly Change cycle (YuMi Deadly Centre, 2014): Indigenous identity  
high expectations  community partnerships  Indigenous leadership. 
Indigenous methodologies. The PRIME Futures program aims to discover new 
knowledge and ways of improving learning in mathematics for Indigenous students, 
but adherence to decolonising methodologies means that this knowledge must be 
obtained by methods that immediately benefit the researched (Tuhiwai Smith, 2012). 
This means that the research is collaborative, through action research or design 
5 
experiment methods. Such methods undertaken require PD materials to be developed 
for teachers and/or students, PD sessions with principals, teachers and teacher aides to 
be led by project leaders in collaboration with Indigenous members from the local 
community. School and classroom visits occur as part of the project to each of the 
schools participating in the project. 
Indigenous teaching-learning approaches Three out of the five PD workshops 
delivered to each school cluster include teaching and learning pedagogy using 
Indigenous frameworks and processes (Gorringe & Spillman, 2008) to principals, 
teachers and community members. These frameworks are developed by Indigenous 
people and are used in the teaching and learning to reinforce how mathematics can be 
contextualised into culture and related to home language and the cultural implications 
of Western mathematics. We consider it vital to utilise the expertise of Indigenous 
traditional owners and elders from the local community to actively participate in these 
workshops to model to schools how local knowledge should be made legitimate in the 
classroom and school. Schools have shown success when local community members 
have been integrated into whole school changes that challenge poor attendance and 
behaviour, integrate and legitimise local community knowledge, build in practices to 
support the culture of the students, and change teacher attitudes towards and 
relationships with the students. 
CONCLUSION 
While it is too soon to measure student outcomes from the schools involved in the 
PRIME Futures program, we have some early data from 32 teachers showing that 
participants in the program are trialling and developing their own YuMi Deadly lessons 
to teach mathematics in their classrooms. An early analysis of the program indicates 
that teachers have observed an increase in student engagement and learning and an 
improved understanding of mathematical concepts.  
The opportunity for YDC to engage with BHP Billiton and CSIRO to deliver the 
PRIME Futures program is enabling practitioners and leaders in schools with high 
numbers of Aboriginal and Torres Strait Islander students across Australia to receive 
training in YDM. The integration of YDM, in collaboration with local Indigenous 
communities, into school learning and teaching processes in mathematics and a whole 
school change process will assist the final aspect of the implementation of YDM, which 
is to ensure sustainability without continued assistance from YDC.  
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